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ABSTRACT

In the present paper, pure nanocrystalline zincdexcompound was synthesized by chemical co-pratit
method. The composite of Polyaniline with nanosiZett Oxide was prepared by In-situ chemical oxmtat
polymerization method with ammonium per sulphatara®xidant in aqueous hydrochloric acid under d¢ans
stirring at 0-4° C in presence of Nitrogen atmosphere. The d.ctrédal conductivities as a function of temperature
(298-423 K) were measured by four probe technifectrical conductivity of composite with 20 % weigf Zinc
Oxide is found to be more among all other compssited even than polyaniline. FTIR studies showatttiere is
strong interaction between polyaniline and nan@diZinc Oxide particles.
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INTRODUCTION

Recently nanocomposite materials have become otigeahost extensively studied material all over wweld as
they have shown to possesses several technologgdication such as effective quantum electroniviads,

magnetic recording materials sensors etc.[1]. Meemanocomposite material composed of conductoignpers

& oxides have open more field of application sustdeug delivery, conductive paints, rechargeabtiehias, toners
in photocopying, smart windows, etc [2, 3].

Conducting polymers provide tremendous scope foinguof their electrical conductivity from semicarading to
metallic region by way of doping [4] and are orgaelectro chromic materials with chemically actaigface. But
they are chemically very sensitive and have poochamical properties and thus possessing a prodégsib
problem. Nanomaterial shows the presence of mdes $or surface reactivity, they possess good mechh
properties and good dispersant too [5]. Thus namposites formed by combining conducting polymers &
inorganic oxides nanoparticles, possess the goopepties of both the constituents & thus enhanbed wtility.
The properties of such type of nanocomposite aomgly depending on concentration of nanomatetalse added.
Among the organic conducting polymers polyanili®gi) is the only conducting polymer whose propertnot
only depend on the oxidation state but also omdtgmation state / doping level and also on theneadf dopants. It
possesses excellent electric, magnetic and oppicgderties. It is generally regarded as one of dbeducting
polymer with high potential in commercial applicati

Nanosized inorganic semiconductor materials hatraciéd considerable efforts in recent years zixideois an
interesting materials has been widely used in apfin such as UV protection, photo catalysis dfilamission
displays, veristors, gas sensors, function devitesmoelectric materials, etc [6] due to its exmyl physical &
chemical properties. Conducting polymer nanoconipasi PAni and zinc oxide nanoparticles can exkilitme
novel properties. In this paper nano crystallineczoxide was prepared by co-precipitation method, then it's
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composite with PAni was prepared by in—situ cheinicadative polymerization method and charactermaty
electrical conductivity and FTIR.

2. Experimental Details

All chemical used were of analytical grade, Aniliaenmonia solution (min 25%), zinc nitrate (96%€etane, ethyl
alcohol are from Merk Ltd, Mumbai and ammonium pépkate from SD fine chem., India were used asived
without further purification. Double distilled watevas used throughout this work. The sample of mime oxide
compound was prepared by co-precipitation methde: Jolution of 0.2M of zinc nitrate [Zn (N} 6H,0] was
prepared in distilled water and to this solutionnasnia solution was added dropwise till the pH aididso 8. The
hydrated zinc hydroxide get thus formed was thohbpwashed with distilled water and transfer teKRditted with
water condenser. The gel was continuously stireedsfHours and temperature was maintained arouf€8then,
the crystalline powder was filtered and oven df&d

Polyaniline — ZnO nanocomposites were preparediifterent wt of % (5%, 10%, 15%, 20%, and 25%) ofZby

in-situ oxidation polymerization method. Initialknown wt. of ZnO (5%) was added to aniline prepanredqueous
hydrochloric acid (1M) and stirred for half an hptinen allow settling down for another half an hotio this

solution, ammonium persulphate as an oxidant pegpiar aqueous hydrochloric acid (1M) was added -avige for

half an hour under constant stirring at %G4n presence of nitrogen atmosphere. The monomeritlizing agent
ratio was kept at 1: 1.25. Stirring was continuedight hours, the resulting dark green mixture keyst over night
and then filter. The precipitated polymer was wastih distilled water until the filtrate was coless, then with
acetone and methanol to remove excess initiatonomer and oligomer. Finally, the polymer was diiiecir for

about a day and then in an oven al@or 15 hours. Similarly nanocomposites for rermajnwt % of ZnO were
prepared. The nanocomposites with 5%, 10%, 15%, 208a25% wt of ZnO are named as,PZ%, P2, PZ and

PZs respectively.

The four probe set up model DFP-RM (SES Roorkeey used to measure electrical conductivity of sampte
pallet form, made using dye-punch of 1 cm diamitex hydraulic press (scientific engineering cogtion, India)
under a pressure of 7 tons. The FTIR spectra oh#mmcomposites were recorded in KBr by using “SHIMU
MODEL — 810A FTIR” spectrophotometer between 408 4800 crit

RESULTSAND DISCUSSION

31 Electrical conductivity

The in-situ oxidation polymerization method canabgeneral and useful procedure to prepare con@uptilymer
and its composites. It is well established thatdi@rge transport properties of conjugated polyrsgmgly depend
on the processing parameter [9]. Polyaniline hesaative N-H group in a polymer chain flanked athei side by a
phenylene ring, imparting a very high chemical ithdity. It undergoes protonation and deprotonatiomddition to
adsorption through nitrogen, which having lone pdielectrons, is responsible for the technologdycadteresting
chemistry and physics.

The plot of surface d.c. conductivity of conductirgni and its composite with temperature are showfig 1.1t is
observed that conductively is found to increaséinicreases in temperature. This increase in cdivitycwith
temperature is the characteristic of “thermal attd behavior”. The increase in conductivity cobkl due to
increase of efficiency of charge transfer betwden fiolymer chains and the dopant with increasernmperature
[10]. It is also possible that the thermal curitfiigets the chain alignment of polymer, which lesémshe increase of
conjugation length and that, brings about incréas®nductivity.

The conductivity of composites PAnd PZ are found to be more than pure PAni over the eimperature range
300-423k and maximum for RZThis increase in conductivity could possibly be lakged on the basis of
percolation theory [11]. Which predicts that atemtain amount of concentration of filter materiat@tinuous full
conducting path is formed for the flow of currentegrise more conductivity than that pure PAni.

1289
www.scholarsresearchlibrary.com



Ganesh R. Yerawar Der Pharma Chemica, 2012, 4 (3):1288-1291

‘ —&— pure cooling —m—2 ——3 —%—4 —K—5 ——6 ‘

0.0000 : : : :
2.36E-03  2.48E-03  2.61E-03  2.75E-03
5-0.1500 @
O}
©-0.3000 -

2.92E-

-0.4500 -

-0.6000

-0.7500

-0.9000
uT

Figl:Variation of electric conductivity with temperature.

3.2 Fourier transform infrar ed spectr oscopy
The FTIR transmission spectra of pure materialsthait composites were recorded in the range 40600 cn' to
confirm polymerizations of PAni are shown in fig2.
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Fig: 2 FTIR Spectra (a) Pure PAni, (b) PZ1, (c)PZ2, (d) PZ3, (e) PZ4, (f) PZ5 and (g) Pure ZnO.

In fig. 2a peak at 3460 and 3230 tiwan be attributed to the free (non hydrogen bontledH stretching vibration
and hydrogen bonded N-H bond between amine anceisitas, C=N and C=C stretching modes for the quiitb
and benzenoid units occur at 1560 and 1498, ¢hre band at 1298 chhas been attributed to C-N stretching mode
for benzoid unit, while the strong band at 1128*cwas considered to be a measure of the degreesofr@h
delocalization and thus it is a characteristic pelPAni. The peak at 800 chis due to the N-H out of plane
bending absorption. The FTIR spectrum of ZnO (fig 8hows the presence of bands around 347% amd 1560
cm® confirms the formation of pure ZnO compound. Thad 3477 ci corresponds to the stretching vibrations of
the OH group on the surface of ZnO nanoparticleéq.[The FTIR spectra of composites (fig 2c-g) shitat
intensities of most of the peaks are affected leyphesence of ZnO during polymerization of PAniisTtan be
explained on the basis of constrained growth astticted modes of vibration in PAni grown in presemf ZnO. In
this case the monomer gets absorbed on oxide leartind polymerization proceeds initially on thefate of the
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oxide particles when ammonium persulphate is adddtle solution. This leads to the adhesion ofgblgmer to

the ZnO particles. As a result the characteristiostching frequencies are shifted towards higheresnumber side,
as compared to pure PAni. Thus there is strongdot®n of ZnO with PAnI. This is also confirmeain electrical

conductivity studies.

CONCLUSION

Nanocomposites of PAni and Zinc oxide were syn#tegkiby in-situ chemical oxidative polymerizatiochaique
using hydrochloric acid as a dopant. Temperatugeddence surface conductivity shows that, condiyctivf
composite with 20% wt of ZnO is maximum among otbemposites and also more than that PAni. This beay
due to formation of continuous full conduction pé#th the flow of current. FTIR studies also showvibdre exist
strong interaction between PAni and Nanosized Zafigles.
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